Changes in the peripheral circulation in heart failure.
Chronic heart failure is associated with neurohumoral activation and alterations of the peripheral circulation and skeletal muscle. Several mechanisms are involved in the impaired peripheral perfusion, including increased sympathetic tone and increased vascular stiffness. Recently, data have suggested an important role of the endothelium for perfusion of skeletal muscle in heart failure. Endothelium-dependent dilation of resistance vessels is blunted in patients with severe chronic heart failure. Conceivably, this abnormality may be involved in the impaired reactive hyperemia seen in patients with chronic heart failure. In conductance vessels, flow-dependent dilation is attenuated in patients with chronic heart failure as compared with normal subjects, indicating endothelial dysfunction of large conduit vessels. Dysfunctional endothelium may contribute to impaired tissue perfusion in heart failure. Beyond an impairment of perfusion, skeletal muscle itself is altered in chronic heart failure. The metabolic abnormalities of skeletal muscle in patients with heart failure do not result from inadequate O2 delivery, but from inadequate O2 utilization by mitochondria, consistent with previous findings that the oxidative capacity of mitochondria in skeletal muscle is reduced. It appears that the impaired muscular endurance in heart failure is related to an enhanced glycolytic metabolism secondary to the reduced oxidative capacity of skeletal muscle. The observed low muscular strength appears to be due to a smaller muscle cross-sectional area. Despite successful heart transplantation, only partial improvement of bioenergetic abnormalities was noted in patients 15 months after heart transplantation.